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THIS TRIAL AND RESULTING REPORT 

Were made in connection with the Middlesex; Mechanics' AssociatioNj 
in compliance with the following Circular, presented at a regular 
Meeting of the Association. 

CIRCULAR EXTRA. 



The MirDLESEX Mechanic Associatiojt, by their Committee of Ar- 
rangemenls for an exhibition of Improvemenls in the Mechanic Arts, and 
Manufactured Articles, to be opened on the 6th of September, 1851, in 
the city of Lowell, — Respectfully invite the Agents and Superintendents 
of Railroads, and Manufacturer of Locomotives and Kailroad Cars, to 
exhibit at the Fair some of their best Locomotive Engines, and Passenger 
and Merchandise Cars, for which suitable shelter wil! be provided by the 
Association on Monday, the 29th of September next. This part of the 
Exhibition will be open for inspection on Tuesday, the 30th of September, 
and on the Wednesday and Thursday next following, there will be trials 
of speed on the Boston and Lowell Road, near Lowel! ; and of power and 
draft, on the disused track of the Boston and Maine Railroad, in Wil- 
mington, between the Boston and Lowell and the Boston and Maine 
Roads. The Agent of the Boston and Lowell Railroad has kindly 
offered to furnish loaded cars for trial of power and draft, and also fuel 
ready prepared, charged at cost only. The fuel to be of an equal quality, 
so that, in this respect, no advantage may be had by one Locomotive over 
another. 

The New England Association of Railroad Superintendents will 
nominate three judicious, disinterested persons, to be confirmed by the 
Government of the Middlesex Mechanic Association, to act as judges and 
report upon this part of the Exhibition, on whose awards Medals and 
Diplomas will be issued and awarded by the Mechanic Association. 

Anv Individuals or companies having in their possession any improve- 
ments, either patented or unpatented, of parts, parcels, or fixtures of any 
kind, appertaining to Railroads, Locomotives, or Cars, are requested to 
exhibit them. 
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The project waa approved of by this Association, and Messrs, Walfo 
HiGGiNSON, L. TiLTON, and W. P. Parkott were appoinled a committee 
in behalf of this Association, to malte the necessary arrangemenls for 
carrying out iho plan suggested by the above circular, and this commitlee 
sent the following circular to parties interested in this trial. 

At a recent meeting of the Nkw Ekglamd Association of Eaileoad 
Stjpeeintekdents, the undersigned were appointed a Commitlee to con- 
fer with the Mechanics' Association of Lowell, in regard to a show and 
trial of Locomotive Engines in connection with thei 
about to be i 1 1 1 y Th U 
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A report upon this part of the Exhibition will be made in detail by a 
competent and disinterested tribunal, which is chosen by the Government 
of the Mechanics' Association, but which, at their request, wiU he nom- 
inated by the Association of Superintendents. 

The undersigned would also unite with the Mechanics' Association of 
Lowell, in inviting, upon this occasion, a display of mechanical Improve- 
ments of any kind appertaining to Railways. 

WALDO HIGGINSON.j 

L, TILTON, } Committee. 

WM. P. PAEEOTT, } 

Subsequently all the arrangements were made by the Association, and 
the experiments and report made by the judges appointed in accordance 
with the agreement. 
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AGEEEMBBT OF JUDGES. 



It has been agreed by the Judges to adopt Ihe following method of 
experiment and record. 

The Engines entered for trial shall be recorded in detail according to 
the form, a copy of which will be given to each of the Engineers. 

FOR THE TEIAL OF SPEED. 

The balances to bo tested on all the Engines and tiie result of Ihe exam- 
ination recorded. 

The Engines to work as near 100 Ibg. per square inch as may be, but 
may work at pressures between 80 and 120 pounds if required ; the dif- 
ference to be recorded and the pressure to be maintained at the initial 
pressure, during the Experiment. 

The load to be constant, and equal to six loaded passenger cars. The 
test to be by the speed with which the constant load is carried over a 
certain distance, said speed being corrected according to the weight of 
the Engines and pressure of steam. 

FOR THE TRIAL OF POWER OF DRAFT. 

The trials of power to be made with a constant load, and the difference 
of power in the Engines to bo indicated by the difference of speed, to be 
corrected according to the dimensions of the Engines and pressure of the 
steam. 

The formula by which the corrections noted above are to be made, m\\ 
be agreed upon hereafter. 

Lowell, September 30th, 1851. 
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CLASS MO. 



Locomotive Engines, Railway Carriages t 
Captain WILLIAM H. S"\\TFT, 
PiioPESsoR BENJAMIN PIERCE, 
ISAAC HINCKLEY, 
To the Chairman of ihe Executive Committee of the 
Middlesex Mechanici 

Sir, — The undersigned, appointed Judges for the Class No. 4, in the 
present exhibition, having attended to their duties, respectfuliy submit the 
following report and awards. 

We have to regret that the niimher of articles in our class is so limited ; 
but trust that hereafter it may be increased to the amount which the 
great interest it represents demands. 

The list of articles in the Fa;r marked in the Catalogue as belonging 
to class No. 4, is as follows : 

No. 1383, 1385, 1427, 1465, 1475, 1615. 

To this list are to be added some articles and machines not on the Cat- 
alogue, nor in the halls of the exhibition, viz : 

L. D. Livcrmore's patent car coupling, attached to two cars on the 
Boston and Lowell Railroad, and the following Locomotives, viz ; 

MiLO. — Freight Engine from Boston and Lowell Eailroad Company, — 
built by Hinkley and Drury. Rebuilt in 1851 by B. and L. Tt. E. Co. 
G.B. King, Master Machinist. 

Addison Gilmore. — Passenger Engine from Western Railroad, — built 
in 1850-51, by W. R. R. Co.,at Springfield. Mr. Eddy, Master Machinist. 

Neponset. — Passenger Engine from Boston and Providence E, R. 
Co.,— built at shop of B. and P. E. E., 1849. G. S. Griggs, Master 
Machinist. 

Highlander. — Freight Engine from Boston and Providence R. E. Co.,— 
built at their shop in 1850. G. S. Griggs, Master Machinist, 
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Dedham. — Passenger Tank-Engine from Boston and Providence E. 
E. Co., — built at their shop in 1851. G. S, Griggs, Master Machinist. 

Addison Gilmobe. — Passenger Engine from Connecticut and Passurap- 
aic E, R, Co., — built in 1851 by Amoakeag Company, of Manchester, N. 
H. Oliver W. Bayley, Superitilendent. 

Nathan Hale, — Passenger Engine from Boston and Worcester E, E. 
Co.,— built in 1851, by Setli Wilmartli, Union Works, Boston. 

Union. — Passenger Engine from Fitchburg E. E. Co,, — buiU in 1651, 
by Boston Locomotive Works, 

St. Claik. — Freight Engine from Ogdensburgh E. E. Co., — built at 
shop of Essex Company, Lawrence, in 1851. Caleb W. Marvel, Supt. 

Essex. — Passenger Engine from Boston and Lowell E. E, Co., — built 
ia 1850, at shop of Essex Company, Lawrence. Caleb W. Marvel, Supt, 

1383. Is a specimen of single plate car wheel manufactured by C 
Eandlett & Co., Meredith Bridge, N. H. A well manufactured car 
wheel. 

1385. Is a car wheel from Leti B, Tyug of Loweli, with its tire fas- 
tened ill ihe mode patented by Mr. Perkins, late Master Machinist of the 
Baltimore and Ohio Railroad, and applicable to both cast or wrought tires. 
W pp f h p p 1 1 M r g 1 did he applica- 

I d 1 1 p d f I king them 
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ful ; as conlrivaiices quilc similar, and for the same purpose, have been 
frequently tried, but abandoned as being useless. 

1475. Lightner's patent car-box, from H. F. Alexander, Boston. — 
This invention and its merits are so well Itnown to the managers of rail- 
roads in this section of tlie country, that it requires no extended notice 
from us. In our opinion it has well deserved the encomiums which it has 
received from those who have examined its merits heretofore. 

1515, Livermore'a patent coupling and truck guide, from S. D. Liv- 
■EHMOKE, Montpelier, Vt, This is an ingenious contrivance, for guiding 
the trucks of long railroad cars ; and is now attached lo two of the cars 
of the Boston and Lowell Railroad Co. We are unable to state precisely 
the advantages and disadvantages in its use, as more time would have 
been required to test it thoroughly, than we had at our disposal. We 
saw it in practical use, over about twenty miles of the road, and it worked 
well. The advantages claimed are, that the wear and resistance upon 
curves are greatly reduced by its use, and the motion of iha cars ren- 
dered more easy. 

In this, as in other instances, we experienced tho great need of some 
insErumenl hy which the resistances upon railroads, might be measured 
with a proper degree of accuracy, without having recourse to experiments 
involving an expenditure of time and money, of large amount, to deter- 
mine a point which might be determined in a few hours, with suitable 
means. We regret for the sake of this ingenious inventor, that we had 
not such means at our disposal. We would recommend the examination 
of his plan, especially to parties about to furnish a road with cars, for it 
cannot conveniently be partially adopted, since cars built in accordance 
with it, cannot well be coupled with cars fitted with the common coupling. 



EEPOET ON LOCOMOTIVE ENGINES. 

It gives us much pleasure to report, thai this branch of Class No. 4, 
was well represented. The engines exhibited were few, as compared 
with the vast number now manufactured ; but we believe that if would be 
difficult to surpass them in quality. 

Another consideration worthy of notice, is, that they were taken from 
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every-day worlf, and were not built for Ihc occasion. In this respect the 
exhibition was a practical one 

In regard to worlcmansh p, we could malie no comparLson , it. miny 
of the moat important piits of huch mich noa cannot be seen with- 
out taking them apart, wh oh Lt wis not coinenient to do 

Where work is all of so giai a qiihtj is it was in this msl'ince, there 
could he no real adviiitage giined, m deciJing points of 'mall dilTerence 
We have therefore concl ided not to embrace this biinch of tlie investi- 
gation, ill this report 

For the description of the engines, «e lefei to the luble inncxed, 
(marked 3) in which ihe dimensions, is fumiahel us bj the i ontt butors, 
are given in detail. 

In relation to the questions of proportions, and the airangement of the 
machinery, we beheve thil these n lil he more satisfactorily indn-ated by 
the results of the trials, thin bj any desciiption consistent with the limits 
of this report. 

The trial of speed was made upon that part of the Boston and Lowell 
Railroad which lies between tho 15th and 24th mile posts, numbering 
from Boston. 

The rules adopted were — 

1st. That all engines upon this trial, should carry the same load over 
the same distance. 

3d. That the pressure of steam in the boilers should not exceed one 
hundred and twenty, nor be less than seventy pounds, per square inch. 

3d. That the pressure at starting, should be taken as the pressure un- 
der which the engine worked over the whole distance ; the safety valve 
balances remaining unaltered. 

(The balances were tested as far as practicable, by thermometers ; and 
the results, (marked 5), and a table, (marked 6), for reducing them to pres- 
sure, are annexed lo this report.) 

The constant load in the trial of speed, consisted (beside the tender) of 
six covered freight cars, each loaded with five Ions, one long passenger 
car, and twenty-one passengers ; the whole weighing eighty-five tons. 

This constant load caused a displacement of 17,680 cubic feet of air ; 
being in length, two hundred and twenty-one feet, height ten feet, width 
eight feet. 

Each engine with its train started from the fifteenth mile post, at a 
given signal, and made its best lime lo the twenty-fourth mile post, where 
the observations terminated. 

A detailed description of ihe track run over, (marked 1), with a cor- 
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responding table, (marked 4), of times at each station, is annexed for 
tile use of those who may wish to examine the matter in detail. 

To reduce the observed time of running, to the time in which the dis- 
tance should have hecn run, consistently with the published terras, (vie. 
to reduce in proportion to the weight o{\.he engine and pressure of steam) 
it became necessary to adopt sorae formula by which this reduction could 
be made. We have not the means of proposing an exact formula for 
this purpose, as we have not at our command experiments upon which to 
base the necessary compulations. We have therefore used an empirical 
formula, which we believe to be sufficiently accurate for the purposes of 
comparison ; as the errors cannot amount to enough lo involve injustice 
to either of the parlies interested in the result. This formula is based 
upon the assumplion that an engine of 25 tons weight, under an effective 
pressure of 100 lbs. to the square inch, would, upon this track, without 
load other than the tender, run the observed distance, at the rale of eighty 
miles per hour, or in four hundred and five seconds. 

This standard assumed, and the load and distance being constant, it is 
only requisite to apply the correction in time, due to the variable weights 
and pressiii-GS of the different engines. 

For this purpose, the following proportion was used ; — 
1; fj^'^^.^^) — l::t — 405": correction, 
(the correction being plus or minus, as -jIj^o^ '^ greater or less than unity.) 

W, representmg weight of engine in pounds ; P, the effective pressure 
of steam in boiler, ia pounds per square inch j t, the observed time in 



Following this formula, the results were obtained contained in table 
marked (7.) 

It will be noticed upon comparison, that the reduced times follow gen- 
erally in order with the observed times, after the proper corrections for 
differences of weight and pressure have been made. 

We have confidence that equal justice has been done to all, with the 
exception of the Addison Gilmore, of the Connecticut and Passumpsic 
Rivers Rail Road. 

This engine was worked at a much higher pressure than the others, 
and thus would, under equal circumstances, have had a decided advan- 
tage ; but as she had just come from the shop, and never before been 
attached to a train, it is difRcuU, if not impossible, to arrive at a correct 
estimate of her power, as compared with the othera ; to which is to be 
added the consideration that she was worked at a pressure above that 
proposed by the published rules. 
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\\ e take the liberty of espressm^, our le^ et, that so great a dehciency 
exists in our knowledge, in this department of railroad management, 
The power now applied for the purpose of transporiaiion on railroads 
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is very large, and upon its proper application depends, in a great degree, 
the success of this great interest in this section. 

It is apparent, even to a casual observer, that the railroads have 
increased in a greater ratio than the amount of business they can have to 
do. It becomes, therefore, of vital importance, that the greatest possible 
saving should bo made in all the details of working and maintenance; 
and In the case under consideration, that the weight of the engines should 
be reduced, and their po«ei mci eased to the greilest limit consistent with 
the proper durability of the machines 

We trust that tliis experiment will be folloned up by those mterested, 
until a series of observations properly made, may enable riilioad nnn 
Bgors to judge with ceitamty, having actual, and not theoretical irnowl 
edge for their guide. 

It was our intention to have prepared instruments for the purpose of 
measuring the power of draft directly ; and also certain apparatus for 
testing the steadiness with which the machines run upon the track. 

Soma progress was made, but we were unable to get them completed 
ia season for use. Should they be wanted for future experiments, it will 
take probably but a short lime to perfect them. 

We present our thanks to the officers and men of the Boston and Lowell 
Railroad, for the prompt and ample assistance rendered by them, iti 
accommodating the engines brought to Lowell for exhilnlion. 

And foe the skill and care with which the arrangements wero made 
forrunninir the experimental trains, no accident or delay having occurred. 

We are also indebted to Messrs. Newell, Ilaeffely, and Harris, Civil 
Engineers, for their assistance in noting the times and distances run by 
the engines, to Messrs. Perrln and Winslow for testing the balances of the 
engines by thermometers introduced into the steam, and to Messrs. 
Cheney and Harvis for aid in recording notes during the trial. 

In conclusion, we indulge In the hope, that these experiments may be 
the commencement of a series, which will ultimately lead to a more 
perfect knowledge of the capabilities of the locomotive engine ; and iu 
practice, to a greater economy of power in working this important ma- 

The comparison of these experiments with those made in England in 
1830-31, will show the great increase of speed already attained, as com- 
pared with the weight of the engine and the load carried ; and will be an 
incentive to further improvement. 
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AWARDS. 

In awarding the medals, we have in all cases made the awards to the 
persona or Cornpaniea contributing ; for wc had no means of ascertaining 
lo whom the merits of the articles, or Machines, were fairly due. We 
would, however, respectfully recommend, in event of the eonfimiation of 
our awards, that the parties to whom medals are given, should he consulted 
in regard to the inscription lo be engraved upon each, 

To John Howe, Je, Agent of the Brandon Works, a Silver Medal, for 
Mowry's Car Coupling. 

To the Addison GiLMonEj from the Western Railroad, a Gold Medai, 
for the best time made, 

To the Natham Hale, Boston and Worcester Eailroad,a Silver Medal, 
for the second best time made. 

To the Dedham, from the Boston and Providence Railroad, for the 
peculiar arrangement of the engine and tender, the importance of which 
we have alluded to ; and for the drawing apparatus, which increases the 
adhesion with increased load, or increased draft on inclined planes, a 
Silver Medal, 

To the MiLO, freight engine, from the Boston and Lowell Railroad, for 
the best performance according to the prescribed rules, a Gold Medal. 

To the St, Clair, freight engine, from the Ogdensburgh Railroad, 
for the second best performance, a Silver Medal. 

By order of the Board of Judges of Class No. 4. 

WM. P. PARROTT, 

For the Commiltee. 

Lowell, October 18th, 1851. 
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(TABLE 1.) 

BOSTON AND LOWELL EAILKOAD, 
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(TABLE S.) 

For trial of Draught of Locomotives on the Wilmington Branch Rail- 
road, the engine stood at station 106. From thence toward the Boston 
and Maine Railroad, the grade is down ISy'^ feet per mile, for 1400 
feet ; and thence level 400 feet. 

From station 106, toward the Boston and Lowell Railroad, the grade is 
down 19^(,55 feet per mile, 2100 feet; then level 500 feet; then up, 9^^ 
feet per mile, 1000 feet ; then up, 5j^ feet per mile, 1000 feet; then up, 
3-tVJT feet per mile, 1000 feet ; then level, 1000 feet ; then up, 6^ feet 
per mile, 1000 feet ; then up, 3-^^^ feet per mile, SOOO feet. 

From station lOS, towards the Boston and Lowell Railroad, straight, 
5447 feet; then curved, with a radius of 6720 feet, 68S feet; then 
straight to the last station. 

1 64 feet from starting point, — — 17th Mile Post. 

2 2036 " to Station 85 

3 1500 " " » 70 

4 1000 " " " 60 

5 707 " " " 52 A^ff 16lh Mile Post. 



140 " " Tangent Point. 

688 " " " " 

465 " " « 40 

1000 " " " 30 

1000 " " " 20 

500 " « " 15 
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